Compared with four-, five-and six-membered ring phosphorus heterocycles, little has been reported on the chemistry and structure of compounds in which the phosphorus atom forms part of a sevenmembered ring system. We have recently described It was shown that the salt (1, R = Me) undergoes alkaline hydrolysis with ring-opening at a rate comparable with the acyclic salt dimethyldiphenylphosphonium iodide but much more slowly than the five-membered ring salt (2, R = Me). It was suggested that the much faster rate of hydrolysis of the latter (in which the exocyclic angle at phosphorus is close to 90°) is presumably due to relief of bond angle strain attending the formation of the intermediate hydroxj^phosphorane, where the ring system spans apical-equatorial positions [2, 3] . The reduced rate of hydrolysis of the seven-membered ring salt was attributed in part to the likelihood of there being little comparable bond angle strain * Requests for reprints to Dr. Nowell. 0340-5087/80/0200-0133/$ 01.00/0 involved in the seven-membered ring phosphonium cation, since the endocyclic angle at phosphorus was expected to be much larger than in the fivemembered ring salts (2). In order to gain support for this suggestion, we have undertaken structural studies of some seven-membered ring compounds in the above series. Our attempts to carry out single crystal X-ray studies on the phosphonium salts (1, R = Me or Ph), and a related p-bromobenzyl salt of 5-phenyl-10,11 -dihydrodibenzo[b, fJphosphepin, were frustrated by the poor quality of the crystals obtained. However, we were successful in obtaining suitable crystals of the cyclic oxide (3), in which the geometry at phosphorus would be expected to be very similar to the above phosphonium salts, and a crystallographic study of this compound is now reported:
Compared with four-, five-and six-membered ring phosphorus heterocycles, little has been reported on the chemistry and structure of compounds in which the phosphorus atom forms part of a sevenmembered ring system. We have recently described [1] some reactions of quaternary derivatives (1, R = Me or Ph) of the 10,ll-dihydrodibenzo[b,f]-phosphepin system together with a comparison with those of related acyclic and five-membered ring systems (2).
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It was shown that the salt (1, R = Me) undergoes alkaline hydrolysis with ring-opening at a rate comparable with the acyclic salt dimethyldiphenylphosphonium iodide but much more slowly than the five-membered ring salt (2, R = Me). It was suggested that the much faster rate of hydrolysis of the latter (in which the exocyclic angle at phosphorus is close to 90°) is presumably due to relief of bond angle strain attending the formation of the intermediate hydroxj^phosphorane, where the ring system spans apical-equatorial positions [2, 3] . The reduced rate of hydrolysis of the seven-membered ring salt was attributed in part to the likelihood of there being little comparable bond angle strain * Requests for reprints to Dr. Nowell. 0340-5087/80/0200-0133/$ 01.00/0 involved in the seven-membered ring phosphonium cation, since the endocyclic angle at phosphorus was expected to be much larger than in the fivemembered ring salts (2) . In order to gain support for this suggestion, we have undertaken structural studies of some seven-membered ring compounds in the above series. Our attempts to carry out single crystal X-ray studies on the phosphonium salts (1, R = Me or Ph), and a related p-bromobenzyl salt of 5-phenyl-10,11 -dihydrodibenzo[b, fJphosphepin, were frustrated by the poor quality of the crystals obtained. However, we were successful in obtaining suitable crystals of the cyclic oxide (3), in which the geometry at phosphorus would be expected to be very similar to the above phosphonium salts, and a crystallographic study of this compound is now reported:
Crystal data -C20H17PO, Mr = 304.33. Intensity data were measured on a Stöe-Stadi 2 two-circle diffractometer; the crystal of dimensions 0.24 x 0.31 X 0.45 mm being mounted with its a-axis coincident with the rotation (co) axis. The background-to scan-background technique was used to collect 3110 independent reflections of which 1753 had I > 4.0 <r(I) and were classed as observed. Lorentz and polarization factors were applied, but no absorption correction was made.
Structure Solution and Refinement
The structure was solved by multisolution direct methods [4] and refined by full-matrix least-squares methods with all non-hydrogen atoms given anisotropic thermal parameters for the final stages of refinement. Once located from difference maps, hydrogen atoms were included in positions calculated from the geometry of the molecule (C-H bond length 1.08 Ä). A common isotropic temperature factor was applied to all hydrogens and refined to a final value of U = 0.082(7) Ä 2 . Scattering factors were calculated using an analytical approximation Table I, bond lengths and valency angles in Table II . The conformation adopted within the sevenmembered ring in the present compound is strikingly different to the boat-conformation found [6] in the The presence of such a substituted phenyl group across C7 and C8 in 4 not only introduces major conformational changes but would also appear to be responsible for considerable strain within the seven-4 membered ring. Thus while the C6-C7, C8-C9 bonds in 3 adopt a staggered arrangement with respect to the C7-C8 direction, such that the C9-C8-C7-C6 torsion angle is 67.4°, in 4 the equivalent bonds are effectively eclipsed with the torsion angle being 3.3°. In contrast to the unexpectedly low endocyclic angle at phosphorus in 4, 99.0(5)°, the corresponding angle of 107.2(3)° found in 3 lies much closer to the regular tetrahedral value.
The exocyclic angles at phosphorus in the present compound vary from 106.5-111.9(3)°, while the P-0 bond distance of 1.506(4) Ä is similar to the value of 1.49 Ä found in 4.
That the endocyclic angle at P in 3 is very close to the ideal tetrahedral angle indicates the absence of significant bond angle strain, thereby supporting our earlier suggestions in connection with the chemistry of the related phosphonium salts. The study also lends some support to our suggestion [1] that the above seven-membered ring system may prefer to occupy diequatorial positions in intermediate phosphoranes (with an ideal endocyclic angle of 120°) rather than an apical-equatorial position where the ideal endocj-clic angle would be only 90°. Clearly there is less bond angle deformation in passing from the quaternary derivative to the former than to the latter arrangement.
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